Eurapaisches Patenfemt 
European Patettt^ce 
Offfe« europeeft de« brevets 



{43} Date of pybiicasion- 

1$.06.2002 Smietifi 2002/25 



(21) Appiicatien fiumban Oil 888204 

(22) Daife of filing: 04.12.2001 



lllilllliillllllllililll 
m EP1 21S304A1 

EUROPEAN PATENT APPLrCATlON 

(51) im Gi,': C25D 3/tO, €25D 5/14 



|S4) D&sigRdts^ Contracjiog States; 


(72) tfivsnior; Fr&dteftl Lido 


ATiECH crm ok es fi fr^b or (Err u tu 


10093 Ool^no fTormo) (iT) 


MCNLPTSETR 




Desfgnatecf Exsension States; 


(74) Bi^r«sentatiVi&; Barifi, P«&tO 


ALLtLVMKROSt 






Via Rossini, 6 


(30) Rrtorsty: OB.ta.aO0O \J MTOOSiSSS 




(71) J^plic^^nt^ F^'edia^^ii<t.^do 




16&93 Coltegno (Torino) OT) 





(54) Two-iayer chrome-piating process 



(57) Oiscioseci is .a ij.sivsnic cfisorne-plAbriC} ptoce&s m\n a ftiuSpie ;.aye)' c- chtonis, conducted \n an etectfofyte 
tj<5th to which addiUves abie to prevent microcracking of fhe firs* laysf of chroma are addaia. 




DESCRiPTiOS OF INVEMDON 



f i EtD Of TH£ iNVSNTiOH 

[0001] Thti mtenfjon et^estc he usie of addiiwes 
tor rhrome rtg baths and a piocess of chjom eiev, 
tracJeposUion w«h the said adetitsveis, 

STATS OF -me 



[00073 Heret!^ pfowcus?! is 



Kdob 



Tore bnqh!, wsh microcraekS: 
jjEJOOSJ Chreme-ptatifsg is widsiy used to pretecJ metes, 
S).« n 5»> o tot s 3r+(cie<; igi ist fosron ! wro s 



X 0 "1 



t A p'^Vi'^f in -n o Sir 
tia 'ifeiot, i\ec!s Lu oii'j -^ofti&f ta L t r t 
!o h<»lheoreii-* i.utte!iJld*.fbiftiO!)!dtiD its cfn dby 
E Harmq and W B vjni and weai< covenng povsar {oer 
frej ^ th5 -tH Tj "jtr&m derissy at wliteh the 
h m 0 )^ f "5 U fotn) ,^03 ! on Jh* mfef 
ti,r f \ 1 ostt,'- 03 tie gjers'!* 

[0003] i t t q 

!ur- 0' pi^p 0> ? a 1 C u f t 0 ■^e t- -Jh 

tempsFaturss involves Gonssdaratoie practfcas difficaitfes 
and reduces the harcfness of the chrame deposits^ The 
residual tmmn must be efimmatsd tsy heat ireafraent 
0+ ihs " ^)on 0 p «teci a tciss at high iamperatufS: 
[0004] nv-jntio-" tMss m partteuiar !o hard 
cf x;rrie pi? t q ^iKo « uvin ijc nd^iitrat ci^roms piat 
Hivj A^ c T ts dos^ncd to (>ni^ ifcmc d ^>os(!b t t,tvo 
tHcufJdof^iinqmetilhiqi^crc-jt n o'lf'itirc r 
'"lysedohvsscf andtr«cn ■^c^ no c » pea 
■=Li en y -^ti n t b ;! ] i dn 



■pica! p 



I. L f ■> g I ¥01 c iridustfy, critome- 
"I iin'i 0* engine cyt ndof^s eti. j wt^-ch requM lubncant 
to adhere waif to the chneme-plates surface, 
[CfOOS] However, sufficient eornssion resistarrce is stift 
reqiisrec! !or mese of ehrome deposit, 
[OOOtj] t,.hfOTOt)U*tng as t ormafiy performed it> ac- 
All knows ptQCQs>bes presems two mam 



iXf^ t'^VOO'^1 JOV 
s cracking or cmxing. 



D *ht. " r? ^ision<? i layer depositea re- 



[OCK)§i ! V It { pel ochfo-ne^-Wng 
Tiotovtd ct ome- 
iayr^ of chroTte 

) utf tt ^ r M i i t s'-apptedto to at 
itcfe !o chto i^f-SdiSd L,stng ■» =nge vanit- b<:' ! 
(0010) As Known Ad on-* ^th obt? noa wfth pu «a 

2S ng viaves is hnt av,K^d a^d th«ix,fote iffor** h gh cor 
fosto's fo<*(stance Corvcreotv its t- srdnos*! rird f ds! c 
"ly {resistance to iien <• ?ndt-!evhj^r ai hex ) s ow 
^a^th!^tob a t «>o t ipcot v«nt onal t ct^i-J whr 
t rtrff thi. jse of f>>jii>t isi waves is ig of c tve 
^ h xiTte piatiio A-i i\ he ■!i«c « csi! v d) 
i!«a;tsiic* f!otn)»!)y tequireo. 
(0011] '^0 •> tni nafo thesss d^wtycKS is ho -Kot 
demands tnicrocrscfcadcbrofrie, tilts mverrtiOR uses the 
two Jormorfl) chrome layer system; A first fion-Cfacked 

so sayer^ obtatrted wfth the use of an etectri^yte solotson 
<xOntatn(ng sjlphotjetasnes of hetcrocyv,!)C Di<«es as ad 
ditivesto mh M mio'-oTackinq is -jo^o? fod '"SSowed by 
a secono mtcrocracSced tayet J hro is wi b t^ie f, \> 
a t so t"-j d e « -tr ! gt p j r 

(00121 Hi cof f o f t-itc ( )-i 

h f 0 f> t tni Kifs 0 w i=i/e s 
[0013J t M'^!&ati,« hsier t(Ai 

0 casct atij bos J ihi, u e a p"c tu, dd /cs o 
fie tjaivaiiic chrome ptf mg t>ath In addi*fOf} to the su! 
phobesasnes menttoneo above, fspresemed toy the getir 
eraiformiJia: 



cot i 



a) X {u'"P„SC A t 
1 fl t oq 1 «if 5 ! 
fo-n / d V 0 

orf at no c uf he o ov^ ■^j f> i f>i J \ b'^ 
used as adotsves: 

b h«^uoc-y ft b<r p 0 at t ^ t- k i 
no =tno uiSJi)v*io" c oc f ^ r k 

<-<-3 1 t \ A 1 
a ^fdof -i! d t t 0 1 1 h i. y I 
tijj.se of tne type itidicEssect in piiraqrapr5 a) 
above, and 
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XS0.^{0i-i,V,SO,X'. wti&f.jMi ti .. 1-3 X r'd 

cyclic bases o? ttieiype sndicatsd m psrsgl•ap^l 
&} above, ar hycitogct); provicied tiiat iit (esssi 
one of X and X' is a nttfogen-containtng hete- 
roeyofk! bass 

c) solpftonamKies of gsnerai formtiie; 

c*) CH3(CH2)rtSOgHN^, whersirt o imtegef 
from 0 to 4, and 

e") (CHa)„{SOjNHg)gi wherein n » integer from 
1 to 4. 

[0014] Ths:qLj:=if;i]!voiqr.j!:;: K-i;;;^-\5 :;.:.5L:ai;yt:!- 
twesn 0.1 and 2 qA. oi solution: the qua-My ot -class b) 
ancf c) sicidttives !S usu?Jiy between 1 ana 5 g?L, The 
chfomei^laiing bash contains 20Q to 400 g/L of CsO^, 
preferably 260 g^L. and 2-4 of H2SO4, prefarably 3 
g,l, 

[0015] Tns o!Rci.fDiyt!cpfocc!Sscanbepsrfofniesiw}!h 
an aversge current to the cathode of up to 80-A/cini* 
A'tihOLti any risk of "burning' in tfic projecting areas wfth 

ii higher clu retit donsity 

[0016] The Satfi temps.;.-:; s •■ : 

and 60'-C. 

[0017] in ih<5 process in .sccordaf-ci? ■■.'^■.iv. sne invati- 
tion, a cotnpacJ iayes ot chrome wsih no craci®, with a 
thickness of appfox, S niicfoos. is deposited during the 
first stage, givifit} ths frotat beneath good corrosion 
resistance, Chronis dsposttion continues in the same 
t>ath witli the deposit of a second iaysr which is substan- 
tiatiy microcracicaci due 10 the gradual reducSion in the 
inhitiltory effect of Jlie additive used cspeciaSiy \he su(- 
phobetattie type, once ceri.-iin cntc.'fno •h:ckn!>.^.5es <sfe 
readied. The swo-iosye;- chronie-p[<Jti;ig thus oSjtained 
cofisequentty combines, high corto^ion fcsisSancc 
gxcsileni rTieciisnicai anci iijbricsni acffisrence proper- 
ties, 

[0016] At the firs! stage, whici^ corresponds to tiie for- 
mation of ttie fifsf layer {or l?3se tayet), the meihod of 
puisating-eurrent sitppty can be used. In this case, a 
base iays!- wifhout microcracsts can be cbtainetJ even 

with yea' hicifi tn^rkncs,??? thij^-givmg me finished prod- 

[0019] i-i K'^ovir- p!ocesd -.ilia file urwracked base 
iayfi!' of chro:Tis nas oeen app-eci. ;:dciftsor)ai chrome 
ia-ym- rvj3i bs sppised !fi a subsequeni, differonE gal- 
v;=!n!c is&in io give the cnrom.e-picsieci procuc! high cor- 
rosion piot&:;t!on (tfie firs; layer inust otJviousiy be acti- 
vated io ensure gooa adhetefjce e; IJ-se second iayer;. 
[00!^] This invention snarsios the base layer of 
chrome sns one or mors successive ovesiayei^ 10 be 
appiifid in a»!!-!giafj.iiva;icba!}i Th:s enorfnoijsly sim- 
plifies the equipment lissd arjd the precess compared 
wt-ii tfi" knowfi !oc!-intgue. vviiici-i requifes ai iesst a sec- 
ond cnrofne-piating bash and a third aetivating baiii. 
[0021 ] Galvanic chrorae-piatlng baths to which aii<yi 



s!j|»honic .ind sikyt polysuiphonic adds are added were 
; rit rocs uceci : n 10 1 ndusif; ai pfaetice inXhe Fsftles, and were 
reviveo in ins Eighties. The sisifi was to repiace the ?!u- 
om-ci ■ ■ V ! .. c ■ ci • fluofidri baths ijsed iri -be known 

ofthssa bat!-;s,. 

|0022] UriiorUjnciiBiv, thiS proposed aiieir-aiive !o iiis 
conventionat balhs and tluorsdss was a comttiercial faii 
une,diiete; 

je 

ftipitt detencsraSicn and conBtJtr;p5:on of lhe -eASj an - 
Odes 

• tieqfisdacsliiy of -he afkanesuiphariK or disulphonic 
acids tnio iheir acid foi-m or iheir organic saits, 

POZ'J] ; ■ -x-,'. v,r fo,;r,tl ihi:- the use of <i^e sici- 
ditives in accoidsnce witn she iitven;:on. obiained tro.rti 
nilrojjen-conlainsnj} heierocycitc bases and ideotifisd in 
par^raphs a) and t>} above, presents a further advan- 
^ tage, nameiy thatcorroaion and encrustation of the iaad 
Of iead-alloy anode is msjch iowsf ihan is tnecase with 
conventional baths not cooisining -he said compounds. 
[0024] Although cathode efftciericy :s iowev t^i^tn mh 
r :i:;^s. containing ktjown aikanes-Liiphonic acids as addi- 
-'--e mam purpose of this invention is to deposit two 
,"or-; 0' cntar-ie in a singie operation with a single gal- 
vantc bath, strongly reducing iead anode consumption, 
regardsess of cathode afScieney, 

^ Sxampfe 1 

|002S} Chrom&is tteposited using an eiectrolyse isoiu- 
Son containing: 

35 ♦ Cffi- 



* pvtidino auaiefifsed wi!h meihanediSiJiphonic ACid. 
ggi-l 

* sutphopropyipyridiniurrs betaine 1 

40 

{0026} 8alhtemperatufe-5S"Gidifectcuryent;c«frent 
density at cathode; 50 A/dm^. 
PJ0271 A firs!, uncrscted iayer of chrome 6 microns 
•hici< ss thus fomiea. 

■'5 [0028] .-'i.icr-o'-i-eeieci^ocispoiitioncoiitintjcs SiS,rc- 
ond. triicrocracked layer {600 rfjicroctacks per errs) is 
ioimed. mailing a ioia! tii ci<.ness -jf 30 microns. 
[0029] The c:»e;ne-piA;i(-3 iiitis oijtstned i^KS a Dncjiii 
appe«ranc0 a hairiness of 1000 0 1 hV and co.^rcsion 

so fosistance tn safjne mm im- 5S87-/3 mcLhodi of f 2& 
hours. The corrosion resistance 0! nc-imai ■:;hrom£;-piai- 
ing sASeined with convemionai baihs rnoas-jied by -ne 
same method, is around 40-60 nours, dspcndii:g on ;hs 
preparation of the n^etal base, 

Sxart^pieg 

[00301 lf> a bath with the composition; 



3 
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isyf !dm$ quatef mssd wsth frseihanedisuipnonfc actcs, [00381 « bai;^ wsEh Ihe composiuon; 



negative pjiss fc - approx 0 2 *>ocs iriCfval bctv^ee»> 
two negative poises 0 - approx, 15 sees): current den- 
sfty at caJhode; 50 A/cjm2. 

[0031] A '-rei fi t-i,/c V th , tn fs-«=-, 'v! n n~t 

crons is tofmsd. 

f0032] C f !-^e. covf It. o ti t ( c!( 



N s ilphoprofsvipyf dsnum betains 1 oti 



«e i o sdfT^ jmechsfjics chafartenatirq a* desc iisod i" the 
pfcscedtnq oxarnples are obtatned 



formed, 

[00333 "'^'^ f, =1 ig t UK iHtt d w tn a tola! 

lifckJ ^s*"* of 3C n^croi s *ias a Lritjht t^podMdCe j 
hsrdi^ts 0* inoo HV 0 1 and GOfroston resistance of 
2ijO houf rrcH'j^rod s^s sta'ed tn Ex<imp-e 1 



• mathanectisuiphonamtos 2 g/L 

• siiiphopropylpyridiRSum batasna 1 glL, 

at the tsmpsraturs of SS'C. chrome elsctredepositton is 
D8rfofma<S 8! 26 A/dm^: 

[003S3 A first uncract«8<} el^oTe deposrt » *b q thick 
ness of S microns iS < ftK 
lrod(»po<5itH)n contirjye*; <t i 
cteasecfto IbA/dm^ &%v^o 
J ' jne (600 r i" o-f 3ck«; 

toiai i- -ro« f r r r^acs-^d 



fjj iri. h p^ting jfiooess a rr^ tote 
oj^e o cl!"^r>e oeifotr>,d m <3 !>in<3c esv-^'otyPc 
bdi 5 comafOitigaOO 4fl0 q,Lo* CtOj dm 2 4 q-L of 
HgSO^ maintamsiJ at a leTpe^atufe 30 80 C 
eharaeterfsed fit that it cotip ist^ ihefohfiwrg ad 
dttMasatetelo prevenS mierocrackitigof inefitsi (ay- 
er of ehronrta, wterj has a fhietcrtess of «p to 6 ms- 
Cfons; 

a) aiKanesufcriotnc acid ctenvatives crf this sti!- 
phoDejasfse iypa. represefjJed by tha genersi 
foffnute: 



wheremn « 1-8 aod X represents a mfe'egso- 
oontamsng heterocyctio bass setectssJ from py- 
idine pyi(da«pa pyf)>idif>e pyra/hio ppm 
mm, m§thy! pyridine, imtdsffioie: tiicottnicscta 
and 



Exampif 1 in *eTn<5 of ths ctaractenstics of ihs chrome 



trono and dtst -phonic ac-d'; of cienora fo'n 



Exampje 4 

[00373 t ^ {< D mi^ ho cenaowtjon 



/ ivj ieq..a£«.ft i!>sd W!t'in'e»n?re«fsulph<srcact« 
J phoo*t-yipyr>d ^lu-n Detan e 1 g/L 



foilDwin^ the p>oced«fe &fatt,cl in the other ex?t- pfes 
ihs Sa-ns deposit or ssufts -^ro oofiined 



whi>r( (ti ) 0 2 tifJd X is a protonaletJ nttrcqoft 
contamiftg heserocycttc bassos fhs type mdicai- 
ed m pataqraph a) above, atid 

1 F f-v-r -c^f ^ b s [ ti >»t 

least one of X attd X' is a nitrogeii-ccifnainins 
rseterocydic base 
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c) sotphonamides tsS gsnefsi formiila: 

5 

wheffiln n --■ integer from o to 4 

wherein n intsgef Ittan 1 to 4, 

2. Prorajss as daii-ned if! ohum 1 . 1?^ whsch a paSaaiing- 
wave currenl »s sppSiecJ so the eiectroiyiic ceil at She 
fiiist stage, CQtrssporjcJirig to ths f orntaJion of the « 
firss, microcfiick-free iaysr, 

3. Pf cfcess as ciaimsd in cMm i , in whiish tee sulpho- 
betaine additive ($ us$cf in am&unis of 0.1 lo 2 i)/L. 

20 

4. Pf ocess as ciaimcd in daim 1 , to which ttie addilitfe 
cornprislng a heiefocycftc base quatemised with at- 
kane mono- and disulphonic acids is uss<J iri 

amoijnta of i to 5 9-1. 

Process as clalnisci in c..-:. f- • ,% ■ , v^a additive 
CBtrsprising a sutphcndmide of alkans mono- and di- 
sulpi^onic aoicte Is used in amouRts of 1 so S g/L. 



«^ Process as d8iniedifJ{!t8inf!l,ir> which itreaddisiwes so 
am used simiiltaneousiy in the ooncsntrstions 
specified. 
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